RG equation for the self-energy
• P. K., T. Busche, Phys. Rev. B 64, 155101 (2001) • S. Ledowski and P. K., J. Phys.: Condens. Matter 15, 4770 (2003) • S. Ledowski, P.K., A. Ferraz, Phys. Rev. B 71, 235106 (2005) • Consider exact RG flow equation for self-energy:
• Define rescaled self-energy:
Fine tune initial condition to hit fixed point
• Fine tune initial value r 0 (k F ) such that r l (k F ) flows into RG fixed point.
• analogy with φ
4
-theory: flow of r l and u l : 
Integral equation for the counter-term
• Requirement that r l (k F ) flows into fixed point yields exact integral equation for true Fermi surface:
• relates initial value r 0 (k F ) to RG flow of all couplings
• flow of four-point vertex: 
Two coupled Luttinger liquids
• kinetic energy:
chain 1
• band structure: 2 bands (bonding, antibonding) 4 Fermi points total density n = (k 
Renormalized vertex functions
need functional RG flow of five vertex functions:
l (bQ 1 , aQ 2 ; bQ 2 , aQ 1 ), (chirality labels are (α 1 , α 2 ; α 2 , α 1 ) = (+, −; −, +))
Calculating the self-consistent Fermi surface
Flow of momentum/frequency independent part of vertices:
one-loop RG flow equations: 
Flow of self-energy in Luttinger liquid phase
∂ lΓ (2) l (σαQ) = (1 − η σ l − Q · ∂ Q )Γ (2) l (σαQ) +Γ (2) l (σαQ) , Γ (2) l (a, +, Q) = f aa l + f ab l − ∂ l [ f aa l + f ab l ] − 2( f aa l ) 2 I aa a,l (Q) − 2( f ab l ) 2 I ab b,l (Q) −u 2 l [I bb a,l (Q) + I ba b,l (Q)] − g 2 l [I bb a,l (q − 2∆ l , iε) + I ba b,l (q − 2∆ l , iε)] , I αβ γ,l (Q) = 1 v α 0 + v β 0 ∑ n=±1 nΘ(e l − 1 − |q + n|) × Θ(nsgn(q + n)) ln e l (v α 0 + v β 0 ) + v γ 0 − v β 0 |q + n| − inε v α 0 + v β 0 + v γ 0 + v α 0 |q + n| − inε +Θ(−nsgn(q + n)) ln e l (v α 0 + v β 0 ) + v γ 0 − v α 0 |q + n| − inε v α 0 + v β 0 + v γ 0 + v β 0 |q + n| − inε 11
Renormalized Fermi surface
• counter-terms from initial value r σ 0 :
• to leading logarithmic order: 
Summary and Outlook
• Interchain backscattering strongly reduces distance between Fermi points associated with bonding and antibonding band in the Luttinger liquid phase of two coupled metallic chains
• Self-consistent calculation of the Fermi surface can be implemented entirely within the framework of the functional RG
• Fermi surface can be defined as a fixed point manifold of the RG
• Here: Wilsonian functional RG. Alternative: field-theoretical functional RG (Ferraz-group, this conference)
• In higher dimensions: expect that self-consistent smoothing of corrugated Fermi surface (nesting instabilities are enforced) -still to be done!
• Related problem: itinerant ferromagnetism in one dimension (P. Zedler, P.K., cond-mat/0507608; more convenient: partial bosonization: see talk by F. Schütz, this conference).
